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(57) Abstract 
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Channel Assignment whhin a Broad^Band Communicahon System 



Field of the bti^ticm 
5 . ■ . . *■ 

The presmt invention relates genially to communication systems and* in 
particular, to channel assignmmt within a bmad-band communication system. 

10 Background of the invention 

Communication systems are well known and consist of many types 
including land mobile radio, cellular radiotelephone, personal communicatidn 
systems, and other communication system types. Within a communication 

15 system, transmissions aie conducted between a transmitting deWce and a 
receiving device over a communication lesource, commonly referred to as a. 
communication channel. To date, the transmissions have ^icaUy consisted of 
voice signals. More recently, however, it has been proposed to carry other forms 
of signals, including high-speed data signals. For ease of operation, it is 

20 preferable to have die data transmission capability oveday the existing voice 
communication capability, such that its operation is essentially transparent to die 
voice communication ^stem while s^U utilizing the communication resources, 
and other infrastructure of the voice communication system. 

One such communicittion system currehdy being developed widi 

25 transparent data transmission capabilities is the next generation Code-Division 
Multiple-Access (CDMA) cellular communication system, more commonly 
referred to as cdma2000, or Wideband CDMA. Within such a communication 
system all remote unit and base station transmissions commonly occur 
simultaneously within the same frequency band. Therefore, a received signal at a 

30 base station or remote unit conqnises a multiplicity of firequracy and time 
overlapping coded signals from individual remote \mits or base stations, 
respectively. Each of these signals is transmitted simultaneously at the same radio 
frequency (RF) and is distinguishable only by its specific encoding (channel). In 
other words, the signal received at a base-station or remote unit receiver is a 
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coi]qx>site signal of each transmitted signal and an individual gi gnal is 
distinguishable only after decoding. . . 

Next generation CDMA aichitectuie musl .be able to provide an airay of 
services comparable to wiie-line services. One such service envisioned for die 
5 next generation CDMA architecture is multicasting. By definition, multicasting is 
a method which provides the deliveiy of infoxmation to niultq>le destinations 
without transmitting the same infonnation content to each destination separately. 
A communication system providing diis service must be capable of assigning a 
common channel to all users participating in the multicast evrat Therefore, a 
10 need exists for a method and apparatus for channel assignment in a broadband 
communicatioii system that is citable of assi^ung a conunon channel to all users 
participating in a multicasting sesision. 

15 Brief Description of the Drawings 

FIG. 1 is a block diagram of a communication system in accordance with 
. the prefernsd embodiinrat of the present invention. , . 

FIG. 2 is a block diagram of a base station of FIG. 1 in accordance widi 
20 . . the jprefoTcdembodimirat of the presrat invention. 

FIG. 3 is a block diagram of fundamental chaimel circuitry of FIG. 2 for 
sending control messages to a remote unit in accordance with the prefmed 
embodiment of the present invention. 

FIG. 4 is a block diagram of supplemental channel circuitry of FIG. 2 for 
25 transmitting data in accordance wiA the i»:itferred embodiment of the present 
invention. 

FIG. 5 is an illustration of a long spreading code in accordance with die 
preferred embodiment of the present inventioiL 

FIG. 6 is a flow chart illustrating operation of the logic unit of FIG. 1 in 
30 accordance with the preferred embodiment of the preset invention. 

FIG. 7 is a flow chart illustrating operation of the emulator of FIG. 1 in 
accordance with the preferred enobodiinrat of the presient invention. 
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FIG. 8 is a flow chart showing operation of the base station of FIG. 1 in 
accordance with the piefened embodimrat of the pxesent invention when a 
multicast transmission originates ftoni a leniote unit 

5 . 

Detailed Description of the Drawings 

To address the need for channel assignment in a broadband 
communication system, remote units that wish to receive a niulticast session 

10 monitor a multicast advertisement message on a system broadcast channel to 
determine a session to receive. Once a r^ote unit requests paiticipation in tlie 
multicast event, a common supplemental channel is assigned to the rranote unit, 
and the multicast session is broadcast to all zemote units currently partidpatiog in 
the multicast event The common siq)plemental channel utilizes two unique 

15 spreading codes for channel assignment, with one of the spreading codes being a 
function of the multicast session address that is broadcast by the server. 

The present invention encompasses a method for channel assignment 
within a broad-band communication system. The method con^prises the steps of 
detmnining an address for a multicast transmission and assigning a first remote 

20 unit a first spreading code based on the address for the multicast transmission. 

Another embodiment of the present invention encon^>asses a meftiod for 
channel assigxmxent in a communication system where a plurality of channels are 
transmitted simultaneously at tiie same radio frequency (RF) and are 
distinguishable only by a spreading code. The method for channel assignmrat 

25 comprises the steps of determining a first address for a first multicast tiansmission 
and determining a second address for a second multicast transmissioiL Next, a 
first plurali^ of rraiote units is assigned a first spreading code based on the 
address for the first multicast transmission, and a second plurali^ of remote units 
is assigned a second spreading code based on the address for the second multicast 

30 transmission. 

FinaUy, the present invention encompasses an i^aratus for channel 
assignment within a broad-band communication system. The apparatus comprises 
a scrambler having a signal as an input and ou^utting a spread signal, wh»:dn a 
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spreading code utilized to spread the signal iS based on an ff^tdrgss for a multicast 
transmission. 

Turning now to die drawings, wherein like num^als designate like 
conq)onents, FIG. 1 is a block diagram of conmiunication system 100 in 
5 accordance with the preferred embodiment of the present invration. In die 
preferred embodiment of the present invention, communicatioh system 100 
utilizes a next generation CDMA architecture as described in the cdma2000 
International Teleconununication Union-Radiocommunication (inj-R) Radio 
Transmission Technology (RTT) Candidate Submission document, but in 

10 alternate embodiments communication system 100 may utilize other analog or 
digital cellular communication system protocols such as, but not limited to, the 
next generation Global Syst^n for Mobile Communications (GSM) protocol, or 
the CDMA system protocol as described in '^Personal Station-Base Station 
Compatibility Requirements for .1.8 to 2.0 GHz Code Division Multipte Access 

15 (CDMA) Personal Communication Systems" (American National Standards 
Instimte (ANSI) J-STD-008). Communication system 100 includes server 120, 
Public Switched Telephone Netwoik (PSTN) 122, Base Transfceiver Station 
(BTS) 130, and remote units 113-117. Although not shown, communication 
system 100 comprises well known networic elements such as Mobile Switching 

20 Centers (MSCs), Centralized^ Base Station Controllers (CBSCs), and the like. 

In the preferred embodiment of the present invention servo: 120 is capable 
of providing a multicasting session ov^ PSTNAntemet 122 to clients such as 
Local Area Networks 126-128. Wide Area Networic 124, and BTS 130. More 
particularly, server 120 utilizes the Intemet Group Management Protocol (IGMP) 

25 as described in Request for Comments (RFC) document 1112 and RFC 2236 of 
the Internet Engineering Task Force (IETF) to provide multicasting. Remote units 
113-117 tiiat wish to recdve a multicast session, monitor a mtdticast 
advertisement message on a system broadcast channel to detennine a session to 
receive. Broadcast channels are part of the common forward physical^>aging 

30 channel as described in Mobile Station-Base Station Compatibility Standards for 
Dual-Mode Wideband Spread Spectrum Cellular Systems, Telecommunications 
Industry Association Interim Standard 9SA, Washington* DC July 1993 (IS-9SA), 
which is incorporated by reference herein. 
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In the preferred embodimrat of itib present invention, advertisement 
messages include information about nmlticast events available to remote units 
113-117. The information includes the session's Internet Protocol (IP) address, 
port number, time and duration of the transmission, and a brief description of Ae 
5 event. Base station 130 wiU join a multicast session and forward it over the air 
int^ace via a high-speed data channel (sui^lraoental diannel) if there is at least 
one renoote unit 113-117 that requested participation in the session. Once a 
remote unit requests participation in Ae multicast event, a common supplemental 
channel is assigned to the remote unit, and the multicast session is broadcast to aU 

10 remote units cuirently participating in the multicast event As discussed in greater 
detail below, the conmion supplemental chaimel utilizes two unique spreading 
codes for channel assignment, with one of the spreading codes being a function of 
the multicast session address that is broadcast by s^ver 120. Additionally, in 
order to minimize messaging over the air interface, enmlator 137 is utilized to 

15 emulate messaging that normally occurs between server 120 and any device 
receiving the multicast (e.g., remote units receiving the multicast session). 

FIG. 2 is a block diagram of base station 130 of FIG. 1 in accordance with 
the preferred embodiment of the preset inventioiL Base station 130 comprises 
logic unit 136, emulator 137, router 138, transmit/receive circuitry 140 comprising 

20 one or more common control channel circuits 201, one or more fundamental 
channel circuits 203, one or more supplraiental chaimel circuits 205, summer 21 1, 
and modulator 215. In the preferred embodiment of the present invention, 
communication to remote unit 113 may take place utilizing the supplemmtal 
chaimel circuitry 205 and/or fundamental channel circuitry 203. In particular, 

25 base station 130 utilizes two classes of channels defined for both forward and 
reverse transmission. In the preferred embodiment, the fundamental channels are 
similar to existing CDMA traffic channds used for voice and signaling, excqit 
spread over a wider bandwidth. Similarly, the common control channel is used 
for passing system information and control signaling, along with multicast 

30 advertisement information. When transmitting a multicast session, fundamental 
channels or conmion control chaimels are utilized to transmit emulated Internet 
Group Management Protocol (lOMP) messages for subscribing and de- 
subscribing to a multicast session. CDMA trafBc and common control channels 
are described in detail in IS-95A as well as the RTT Candidate Submission 
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DocumoiL Additionally, soft bandoff (simultaneous comnumication utiliizing 
more than one fundamoital channel circuit 203) is supported utilizing 
fundamental channel circuitry 203. Supplemraital channel drxniitiy 205 are 
utilized for conununicating high data rate services (e.g., multicast packet data) to 
5 remote unit 113. The data rate of the supplemental channels is specified prior to 
transmission. Multiple data sources are time multiplexed on this cliaimeL In 
addition, the Quality-of-Service (e.g.. Frame Error Rate (FER)^ Bit Enor Rate 
(BER) and/or Transmission Delay) of this chaimel may be set and operated 
independentiy of tiie fimdarnental chamiel. 

10 Data transmission and channel assignment from base station 130 in 

accordance with the preferred embodiment of the present invention occurs as 
follows: Reverse Access (Common Control) channel circuitry receives a 
subscribe message from a remiote unit to join a multicast session. As. described 
above, the subscribe message comprises an emulated IGMP niessage for 

IS subscribing to the multicast session. Logic unit 136 determines if it is currendy 
subscribed to the requested multicast session (i.e., another remote urut is currentiy 
subscribed to the session) and if so, an acknowledgmesit (Ack) message is sent to 
the remote unit In the prefened embodimoit of the present invention the Ack 
message contains the current channel (i.e., the assigned Walsh code and the long 

20 code), with the long code being a function of the multicast IP address. In otiier 
words, the Ack message contains the Supplemental Chaimel Walsh code and long 
code that is used by the remote unit to demodulate the multicast session. In the 
preferred embodiment, if base station 130 is not currratiy subscribed to the 
multicast session, logic unit 136 determines the multicast address and sends a 

25 query message to router 138 requesting to join the multicast sessiorL In turn 
router 138 srads an IGMP ntiessage to an upstream router that is located witiiin tite^ ^ 
PSTN/Intemet network 122. lliis process continues until a upstream router that is 
currentiy receiving the multicast session is located In the prefored embodiment 
this is accomplished by sending an IGMP message to router 138 as described in 

30 RFC 1112 and/or RFC 2236. Thereafter, base station 130 sends an Ack message 
to the remote unit 

Although the above description was given with respect to a single remote 
unit, multiple remote units nu^ join tiie multicast session in a similar matmer, 
resulting in multiple remote units utilizing tixe same spreading codes Q.e., Walsh 
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and long codes) to de-scramble the particular session. Additionally, multiple 
multicast sessions can be simultaneously broadcast £rom a single base station, 
resulting in at least a first gmxp of remote units utilizing a first spreading code 
based on an address for a first multicast transmission, and a second groiq> of 
S remote units utilizing a second spreadiiig code based on an address far a second 
multicast transmission. 

FIG. 3 is a block diagram of fundamental cbaimel drcuitiy 203 of HG. 2 
for sending control messages to remote units in accordance witfi tbe p r efe rred 
embodiment of the present invratioxL Fundamental chaimel circuitry 203 includes 

10 channel inultiplexer 301, convolutional encoder 312, symbol repeater 315, block 
interleaver 316, long code scrambler 317, and ordiogonal encoder 320. During 
operation, data bits 310 (emulated IGMP message to be transnaittied over the air 
int^ace) are received by channel multiplex^ 301 at a particidar bit rate. 
Emulated IGMP message 310 typically includes control messages such as 

15 Subscribe and De-subscribe messages. Chaxmel multiplexer 301 multiplexes 
secondary traf&c (e.g., data), and/or signaling traffic (e.g. control or uso* 
messages) onto the emulated IGMP message 310 and ou^uts die xmiltiplexed datai 
at 9.6 kbit/sec to convolutional encoder 312. Convolutional encoder 312 encodes 
input data bits 310 into data symbols at a fixed encoding rate with an raicoding 

20 algorithm which facilitates subsequent maximum likelihood decoding of the data 
symbols into data bits (e.g. convolutional or block coding algorithms). For 
example, convolutional encode 312 encodes input data bits 310 (received at a rate 
of 9.6 kbit/second) at a fixed encoding rate of one data bit to two data symbols 
(i.e., rate 1/3) such that convolutiorud encode 312 outputs data symbols 214 at a 

25 28.8 ksyiiibol/second rate. 

Data symbols 314 are then repeated 1^ repeater 315 and input into 
interleaver 316. Interleaver 316 interleaves the input data symbols 314 at tte 
synibol level. In interleaver 316, data symbols 314 are individually input into a 
matrix which defines a predetermined size block of data symbols 314. Data 

30 symbols 3 14 are input into locations within a matrix so that the matrix is filled in 
a column by column numno:. Data symbols 314 are individually output from 
locations within the matrix so that the matrix is en^>tied in a row by row manner. 
Typically, the matrix is a square matrix having a number of rows equal to the 
number of columns; however, other matrix forms can be chosen to increase the 
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output interleaving distance between the consecutively input non-inteileaved data 
symbols. Interieaved data symbols 318 are ou^ut by int^leaver 316 at the same 
data symbol rate that they w&e input (e.g., 28.8 ksymbol/second). The 
predetermined size of the block of data symbols defined by the niatiix is derived 
5 fix>m the maximum number of data symbols which can be transmitted at a 
predetermined symbol rate within a predetmuned length transmission bldck. For 
example, if the predetermined length of the transmission block is 20 milliseconds, 
then the predetermined size of the block of data symbols is 28.8 ksjrmbbl/second 
times 20 milliseconds which equals 576 data symbols which defines a 18 Ir^ 32 
10 matrix. 

Interleaved data symbols 318 are scrambled by scrambler 317 and ou^t 
to orthogonal encoder 320. In particular, long code scrambler 317 scrambles 
symbols 318 by modulo 2 adding symbols 318 with a user-specific Long Code. 
The scrambled symbols are then output to orthogonal micoder 320, where encode 

15 320 modulo 2 adds an orthogonal code (e.g., a 256-ary Walsh code) to each 
interleaved and scrambled data symbol 318. For exanq)le, in 256-ary orthogonal 
encoding, interieaved and scrambled data symbols 318 are each exclusive OR'd 
by a 256 symbol orthogonal code. These 256 orthogonal codes preferably 
correspond to Walsh codes fiom a 256 by 256 Hadamard matrix wherein a Walsh 

20 code is a single row or column of the matrix. Orthogonal encoder 320 r^titively 
outputs a Walsh code which corresponds to input data symbol 318 at a fixed 
symbol rate (e.g., 28.8 ksymbol/second). 

Sequence of Walsh codes 342 are further spread by a pair of short 
pseudorandom codes 324 (i.e. short when compared to the long code) to generate 

25 an I-channel and Q-channel code spread sequence 326. The I-channel and Q- 
channel code spread sequences 326 are used to bi-phase modulate a quadrature 
pair of sinusoids by driving the power level controls of the pair of sinusoids. The 
sinusoids output signals are summed, QPSK modulated (by modulator 215) and 
radiated by antenna 121 to conq)lete transmission of channel data bits 310. In the 

30 preferred embodiment of the present invention, spread sequences 226 are output at 
a rate of 3.6864 Mega Chips per second (Mcps) and radiated within a 5 MHz 
bandwidth, but in altraiate embodiments of the presrat invention, spread 
sequences 226 may be ou^t at a different rate and radiated within a diffierent 
bandwidth. For example, in an alternate embodiment of Ae present invention an 
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IS-95A transmission scheme may be utilized where spread sequsices 326 are 
output at a rate of 1.2288 Mq>s (traffic channel chip rate) within a 1.2S MHz 
bandwiddL 

FIG. 4 is a block diagram of supplemental channel circuitry 205 of FIG. 2 
5 for transmitting data (e.g., multicast traffic) in accordance with the prefened 
embodiment of the present invention. Siq)plemental duumel. ciicuitty 2QS includes 
channel multiplexer 401, ccmvolutional encoder 412, symbol tepcapex 41S, blodc 
interleave 416, and orthogonal encoder 420. During . operati<m, signal 410 
(multicast packet data) is received by channel multiplexer 401 at a particular bit 

10 rate (e.g., 1S2.4 kbit/second). Channel multiplexer 401 multiplexes secondary 
traffic (e.g., user data onto the supplemental channel data 410 and ou^ts the 
multiplexed data to convolution^ encoder 412 at 153.(5 kh/s. 

Convolutional encoder 412 racodes iqmt data bits 410 into data symbols 
iat a fixed encoding rate with an encoding algorithm which facilitates subsequimt 

15 tnflTimiifTi likelihood decoding of the data symbols into data bits (e.g. 
convolutional or block coding algorithms). For exanq>le, convolutional encoder 
412 encodes input data bits 410 (received at a rate of 153.6 kbit/second) at a fixed 
encoding rate of one data bit to two data symbols (i.e., rate 1/3) such that 
convolutional encode 412 ou^ts data symbols 414 at a 460.8 Ubit/secpnd rate. 

20 Data symbols 414 are dien iiqiut into interieaver 416. Mtedeaver 416 

interleaves the input data symbols 414 at the symbol level. In interleaVer 416, 
data symbols 414 are individually input into a matrix which defines a 
predetermined size block of data symbols 414. Data symbols 414 are input into 
locations within a matrix so that the matrix is filled in a colunm by column 

25 manner. Data symbols 414 are individually output firom locations within the 
matrix so (hat the matrix is emptied in a row by row manner. Topically, Ae 
matrix is a square matrix having a number of rows equal to the number of 
columns; however, oth^ niatrix forms can be chosra to increase the ou^t 
interleaving distance between the consecutively input non-int^eaved data 

30 syxnbols. Interleaved data symbols 418 are output by interleaver 416 at the same 
data symbol rate that they were input (e.g., 460.8 ksymbol/second). The 
predetermined size of the block of data symbols defined by the mattix is derived: 
fiom the maximum number of data symbols which can be transmitted at a 
predetermined symbol rate within a predeteimined length transmission block. Fbr 
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exaiiq>le, if the predetermined length of the transmission block is 20 millisecQEids, 
then the predetennined size of the block of data symbols is 9.216 ksymbols. 

Interleaved data symbols 418 are scrambled by scrambler 417 and buqmt 
to orthogonal encode 320. In particular, long code scrambler 417 sd:ambles 
5 symbols 418 by modulo 2 adding synibols 418 with a group-specific long code. 
As shown in FIG. S. the group-specific long code is a function of a specific 
. address (IP address) for server 120. In the preferred embodiment of die present 
invention the least significant 32 bits of the multicast session address. SOI are 
utilized as the group-specific long code along with a 10 bit header* resulting, in a. 

10 long code having the session address 501 embedded therein. 

. . Continuing, the scrambled symbols are then ou^ut to orthogonal encoder 

420, where encoder 420 modulo 2 adds an orthogonal code (e.g., a 16-ary Walsh 
. code) to each interleaved and scrambled data symbol 418. Iii the piefened 
embodiment of the present invention, each multicast session utilizes. Ae same . 

15 spreading (Walsh) code for every rmote unit 113-117 parddpatiiig in tte 
multicast session. Thus, the same 16-ary spreading code is utilized by all remote 
units currently participating in the multicast session. In 16-ary orthogonal 
encoding, interleaved and scrambled data symbols 418 are each exclusive OR*d 
by a 16 S3anbol orthogonal code. These 16 orthogonal codes preferably 

20 correspond to Walsh codes from a 16 by 16 Hadamard matrix wherein a Walsh 
code is a single row or colunm of the matrix. Orthogonal encodo' 420 repetitively 
outputs a Walsh code or its inverse which corresponds to.input datiA syinbol 418 at 
a fixed symbol rate (e.g., 460.8 ksymbol/second). 

Sequence of weighted Walsh codes 442 are further spread by a pair of 

25 short pseudorandom codes 424 (i.e; short when conq)ared to the long code) to 
generate an I-channel and (^-channel code spread sequence 426. The I-channel 
and (^-channel code spread sequences 426 are used to bi-phase modulate a 
quadrature pair of sinusoids by driving the power level controls of tiie pair of 
sinusoids. The sinusoids output signals are summed, QPSK modulated (by 

30 modulator 215) and radiated by antenna 121 to complete transmission of channel 
data bits 410. In the prefixed embodiment of the present invention, spread 
sequences 426 are output at 3.6864 Mcps and radiated within a 5 MHz bandwidth. 

FIG. 6 is a flow chart illustrating operation of the logic unit of FIG. 1 in 
accordance with the preferred embodiment of the presrat invmtion. The logic 
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flow begins at step 601 where logic unit 136 receives a message (IGMP subscribe 
message) -firom a remote imit that wishes to join a multicast session. Next, at step 
603, logic unit 136 detennines if it has abeady joined the multicast session. In 
particular, logic unit 136 determines if any remote unit in conmiunication with 
5 base station 130 is already subscribed to the multicast session, and if not the logic 
flow continues to stq> 60S, otherwise Ae logic unit continues to step 6071 At st^ 
605 logic unit determines the address for the multicast session and .subscxibies to 
the multicast session by IGMP messaging as described in RFC 1112 'and RFC 
2236, and the logic flow continues to step 607. At step 607 a common 

10 supplemental channel is assigned and the specific channel is broadcast (via an Ack 
message) to the remote unit As discussed above . two particular spreading coctes 
are utilized by all remote units participating in the multicast session. The first 
spreading code is a Walsh code unique to the RF chatrnd, and the second 
spreading code is a group-specific long that conqnises the specific multicast 

15 session address (IP address) fiom the multicast servor 120. Finally, at step 609 
the multicast session is broadcast to the remote over an air interface via a diannel 
defined by the first and the second spreading codes. 

FIG. 7 is a flow chart illustrating operation of the emulator of FIG. 1 in 
accordance with the preferred embodiment of the present invention. The logic 

20 flow begins at step 701 where emulator 137 receives a first set of data fircnn router 
138. In the preferred embodiment of the present invention the first set of data is 
multicast pad^ data transmitted fiom s^ver 120 and destined to at least one 
remote unit communicating with base station 130. Next, at step 703, emulator 
137 receives a second set of data from router 138. In the preferred embodiment of 

25 the present invention the second set of data is control data for the current multicast 
session being broadcast firom server 120. In particular, the second set of data is 
IGMP messaging 132 as described in RFC 1112 and RFC 2236 as published by 
the Internet Engineering Task Force (IETF). Next, at step 705, the first set of data 
is transmitted to a remote unit as discussed above with reference to FIG. 4. 

30 Finally, at step 707, emulator 137 responds to the second set of data (via response 
message 134) without transmitting the control messages to the remote uiiit In 
particular, certain IGMP messages such as Membership Query Messages, Leave 
Group Messages, and Membership Report Messages require a response fiorn the 
recipirat of the multicast sessioiL In order to reduce transmission over the air 
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interface, only the first set of data is transmitted to tbe remote unit, while emulator 
137 responds to the particular IGMP message via response message 134. lliis 
approach increases system cspadty in a wireless CDMA -network since 
unnecessary transmissions (e.g., IGMP messages) over the air interface are 
5 reduced In the preferred embodiment a ranoce unit only transmits subscribe and 
de-subscribe (emulated IGMP) messages. Furthermore, no IGMP rhessages 
described in RFC 11 12 and RFC 2236 are trarisinitted over the air interface 

FIG. 8 is a flow chart showing operation of base station 130 when a 
multicast transmission originates from a remote unit in conununication with base 

10 station 130. In other words, instead of originating firom server 120, the multicast 
transmission is now originating from a remote unit in communication with base 
station 130. The logic flow begins at step 801 whm a request for a multicast 
transmission is received from a remote unit Next, at step 8QS logic imit 136 
determines an unused address for the multicast sessiorL In particular, as described 

!5 in RFC 1112 and RFC 2236, logic unit 136 determines unused IP addresses by 
listening to IGMP messages. At step 810, the unused address is assigned to the 
remote unit, and then transmitted to the remote unit via downlink transmission. 
The IP address is then utilized by the remote unit and is embedding into an IP 
header as and is used as the multicast address as described in RFC 112 and RFC 
.20 2236. This approach increases systeni capacity in a wireless CDMA network 
since no multicast control messages (e.g., IGMP messages) are transmitted over 
the air interface. 

While the invention has been particularly shown and described with 
reference to a particular embodiment, it will be understood by those skilled in the 
25 art that various chariges in form and details may be nuule therein without 
departing from the spirit and scope of the invention and it is intended that all such 
changes conoe within the scope of the foUpwing clamis and thdr equivide^ 
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CLAIMS 

1 . A method for channel assignment within a broad-band communication system, 
the method comprising the stq)S - 

determining an address for a multicast transmission; and 
5 assigning a first remote unit a first spreading code based on the addr^ for 

the multicast transmission. 

2. The method of claim 1 wherein the step of determining the address for the 
multicast transmission comprises the step of determining an Internet Protocol (IP) 

10 address for the multicast transmission. 

3. The method of claim 1 further comprising the step of assigning a second 
remote unit the first spreading code based oh the address for the multicast 
transmission. 

15 

4. The method of claim 3 further comprising the step of assigning the first and the 
second remote unit a second spreading code. 

5. The method of claim 4 whmin the step of assigning the first and the second 
20 remote unit the second spreading code comprises the step of assigning the first 

and the second remote unit a conunon Walsh code. 

6. An apparatus for channel assignment within a broad-band conunimication 
system, the apparatus comprising a scrambler having a signal as an input and 

25 outputting a spread signal, wherein a spreading code utilized to spread the signal 
is based on an address for a multicast transmission. 

7. The £q>paratus of claim 6 wherein the address for the multicast transmission 
comprises an Internet Protocol (IP) address for the multicast transmission. 

30 

8. The apparatus of claim 6 wherein the spreading code comprises a spreading 
code having the address embedcfed therein. 

9. The apparatus of claim 6 wherein the spreading code is a long code. 



WO00AM666 



PCTAJS99/1601S 



14 . 

AMENDED CLAIMS 

[received by the International Bureau on 09 Novante 1999 (09.1 1 .99); 
original claim 8 cancelled; original claims 1-2 and 6-7 amraded; 
remaining claims imrJiflng^ pag^j] 

1. . A method for channel assignment within a broad-band conununicadon system, the 
method comprising the steps of: ' 
determining an address for a multicast transmission; axid 

assigning a first remote unit a first spreading code having the address embedded 

therein. 

2. The method of claim 1 wlierein the step of determining the address for ttie multicast 
transmission comprises the step of determining an Internet Protocol address for flie 
multicast transmission* 

3. The method of claim 1 further comprising the step of assi^iing a second remote unit 
the first spreading code based on the address for the multicast.transmission. 

4. The method of claim 3 further cono^rising the stq> of assigning the first and the 
second remote unit a second spreading code. 

5. The method of claim 4 wherein the step of assigning the first and the second remote 
unit the second spreading code comprises the step, of assigning the first and the second 
remote unit a common Walsh code. 

6. An qsparatus for channel assignment within a broad-band conununication system, the 
apparatus comprising a scrambler having a signal as an input and ou^utting a spread 
signal, wherein a spreading code utilized to spread the signal has an address for a 
multicast transmission embedded therein. 

7. The apparatus of claim 6 wherein the address for the multicast transmission comprises 
an Internet Protocol address for the multicast transmissipiL 

8. The apparatus of claim 6 wherein the spreading code is a long code. 



AMENDED SHEET (ARHCLE 19) 



wo 00/04666 



216 



PCTAJS99/16015 




wo 00/04666 



316 



PCTAJS99/16015 



LUC^ 

om 

2^ 



00 

5? 



Oui 
O— J 









LlJ 


Oh- 






UJ 


>-Q- 


CO 


LlJ 

or 



CM 



3<=> 



o 
o 



(0 CO 

oo g 




> 



CM 
-J- 



o 



CO 



0 







1 ■ • ■ . ■ 








Q. 




□CI— 


O-J 












Si 




o 
I— 



CO 



wo 00/04666 



PCTAJS99/1601S 



516 



41 



32 31 



1100011000 



IP ADDRESS 



501 
-4- 



THE LOGIC UNIT RECEIVES A MESSAGE 
FROM A REMOTE UNIT THAT WISHES 
TO JOIN A MULTICAST SESSION 



^601 



ALREADY 
JOINED THE MULTICAST 
SESSION 

603 



60S 



THE LOGIC UNIT 
SUBSCRIBES TO THE 
MULTICAST SESSION 



A COMMON SUPPLEMENTAL CHANNEL 
IS ASSIGNED AND THE SPECIFIC 
CHANNEL IS BROADCAST (VIA AN 
ACK MESSAGE) TO THE REMOTE UNIT 



^607 



THE MULTICAST SESSION IS BROADCAST 
TO THE REMOTE UNIT UTILIZING THE 
FIRST AND THE SECOND SPREADING CODES 
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THE EMULATOR RECEIVES A FIRST i^yn, 
SET O F DATA FROM THE ROUTER ^^^^ 

i • 



THE 



EMULATOR RECEIVES A SECOND .70, 
SET OF DATA FROM THE ROUTER 



THE FIRST SET OF DATA IS 
TRANSMITTED TO A REMOTE UNIT 



705 



THE EMULATOR RESPONDS TO THE SECOND 

MESSAGE WITHOUT TRANSMITTING THE 
CONTROL MESSAGES TO THE REMOTE UNIT 



707 



801-^ 



A REQUEST FOR A MULTICAST TRANSMISSION 
IS RECEIVED FROM A REMOTE UNIT 



I 



805^ THE LOGIC UNIT DETERMINES AN UNUSED 
ADDRESS FOR THE MULTICAST SESSION 



1 
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THE UNUSED ADDRESS IS ASSIGNED TO THE 
REMOTE UNIT. AND THEN TRANSMITTED TO THE 
REMOTE UNIT VIA DOWNLINK TRANSMISSION 
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